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(54) VEHICLE WINDOW 

(57)Abstract: 

PURPOSE: To provide an improved antenna on the 
vehicle window which is used suitably together with a 
mobile telephone. 

CONSTITUTION: This antenna is formed ideally on the 
vehicle window and so designed as to minimize 
disturbance to view through the window and provide a 
superior electric impedance match between the antenna 
and a connection coaxial cable. Further, this antenna is 
equipped with two close conductive members 11 and 12 
which are positioned in the window and electrically 
connected. The 1st conductive member 11 has leg parts 
15 and 16 of length X/4 in a V shaped. The vertex 17 of 
the V shape faces the 2nd conductive member 12 which 
is parallel to the edge part of the window. The two 

conductors are electrically connected at a position 20 right facing the vertex 17 of the V shape 
and the vertex of a V shape on the 2nd conductor. The 2nd conductive member 12 has a 
length of 1/4+n/2 (n: positive integer (including 0)) on respective sides of the connection place 
20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car aperture equipped with the sheet for adjoining the edge, supporting the antenna 
equipment for transmitting and/or receiving an electric wave, and being attached on a car body said 
antenna equipment (a) The 1st conductive member which has the end lap section which turned mutually 
and inclined inside in order to form the top-most vertices suitable for the direction of said edge of a 
sheet, and has a connection terminal in the location on the 1st conductive member near said edge, (b) It 
is the car aperture which it insulates from the 1 st conductive member electrically, and has the 2nd 
conductive member which has each connection terminal, and said 2nd conductive member is positioned 
between the 1st conductive member and said edge, and is characterized by locating said both conductive 
members in the flat surface of said sheet. 

[Claim 2] The car aperture characterized by being constituted so that the transmission line may be 
formed with said car body and this may form the earth wire for antenna equipments in a car aperture 
according to claim 1 when said 2nd conductive member is on that occasion. 

[Claim 3] The car aperture to which said 1st conductive member is characterized by the thing which 
have a connection terminal on top-most vertices of V characters, and for which it has the member of V 
typeface substantially in a car aperture according to claim 1 or 2. 

[Claim 4] the shape of a straight line in which said 2nd conductive member extends in parallel 
substantially with said edge of a sheet in a car aperture according to claim 1 to 3 — the car aperture 
characterized by having the conductor. 

[Claim 5] The car aperture characterized by having the center shaft with which said 1st conductive 
member extends perpendicularly substantially to said edge of a sheet between said end lap sections in a 
car aperture according to claim 1 to 4. 

[Claim 6] It is the car aperture characterized by being the configuration that said 2nd conductive 
member extends horizontally substantially, and the symmetry axis of the 1st conductive member extends 
in a vertical substantially when a configuration has an aperture on that occasion in a car aperture 
according to claim 4 or 5. 

[Claim 7] The car aperture characterized by the include angle between said inclination end lap sections 
being less than 140 degrees in a car aperture according to claim 1 to 6. 

[Claim 8] The car aperture characterized by said include angle being for 40 degrees and 1 10 degrees in a 
car aperture according to claim 7. 

[Claim 9] a car aperture according to claim 1 to 8 - setting - each of said end lap section - lambda 
(1/4) (lambda is the wavelength of the electric wave which should be transmitted or received) - 
substantial -- etc. - the car aperture characterized by carrying out, being and having die length. 
[Claim 10] the straight line in which said 2nd conductive member has the die length of lambda (4+n 
[ l/]/2) (n is an integer) in a car aperture according to claim 1 to 9 in one side or the both sides of said 
connection terminal of the 2nd conductive member the car aperture characterized by having a 
conductor. 

[Claim 1 1] It is the car aperture which the 2nd conductive member has extended equally on both sides of 
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said connection terminal of the 2nd conductive member in a car aperture according to claim 1 to 10, and 
is characterized by for the top-most vertices of the 1st conductive member adjoining the core of the 2nd 
conductive member, and positioning them. 

[Claim 12] It is the car aperture characterized by being constituted so that antenna equipment may 
perform transmission and/or reception of the electric wave of the range of 850-980MHz in a car aperture 
according to claim 1 to 1 1 . 

[Claim 13] The car aperture characterized by connecting the 50-ohm coaxial cable to each connection 
terminal of antenna equipment in a car aperture according to claim 1 to 12. 

[Claim 14] It is the car aperture characterized by forming said antenna equipment on a transparent sheet 
under a transparent insulating layer in a car aperture according to claim 1 to 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Although this invention is not exclusive, it relates to the antenna formed in the 

car aperture for the electric wave for mobile phones to transmit and/or receive especially. 

[0002] 

[Description of the Prior Art] Printing on a car aperture is known as what has the advantage which does 
not receive external loss for the antenna of various gestalten. 

[0003] Current and cellular radio are widely used for the mobile phone in a car, and it is in the purpose 
of this invention offering the antenna with which it was improved on the car aperture suitable for using 
it with such a mobile phone. 

[0004] two terminals by which the conventional rod prepared in the air exterior of a car was standardly 

connected to the coaxial cable -- having -****-- the outside of these terminals - a conductor makes 

the ground connection connected to the car body in which an antenna is formed. 

[0005] The still much more purpose of this invention is to offer the antenna on the car aperture which 

improved the adjustment connection to a coaxial cable. 

[0006] 

[Means for Solving the Problem] In the car aperture equipped with the sheet for this invention adjoining 
the edge, supporting the antenna equipment for transmitting and/or receiving an electric wave, and being 
attached on a car body The 1st conductive member which has the end lap section which turned mutually 
and inclined inside, and has a connection terminal in the location on the 1st conductive member near 
said edge in order that said antenna equipment may form the top-most vertices suitable for the direction 
of said edge of the (a) sheet, (b) Insulate from the 1st conductive member electrically and it has the 2nd 
conductive member which has each connection terminal. Said 2nd conductive member is positioned 
between the 1st conductive member and said edge, and the car aperture characterized by locating said 
conductive member in the flat surface of said sheet is offered. 

[0007] Preferably, when it is on that occasion (inch situ), said 2nd conductive member is constituted so 
that the transmission line may be formed with said car body and this may form the earth wire for 
antenna equipments. 

[0008] Preferably, said 1st conductive member equips with the member of V typeface the real target 
which has a connection terminal on top-most vertices of V characters. 

[0009] the shape of a straight line in which said 2nd conductive member extends in parallel substantially 
with said edge of a sheet preferably — it has the conductor. 

[0010] Preferably, said 1st conductive member has said edge of a sheet, and the symmetry center shaft 
which extends perpendicularly substantially. 

[001 1] Preferably, on that spot, (inch situ) and the 2nd conductive member have extended horizontally 
substantially, and said symmetry axis of the 1st conductive member has extended in the vertical 
substantially. 

[0012] Less than 140 degrees of include angles between said inclination end lap sections are for 40 
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degrees and 110 degrees preferably. 

[0013] desirable - each of said end lap section -- lambda (1/4) (lambda is the wavelength of the electric 
wave which should be transmitted or received) - substantial — etc. — it carries out, and it is and has die 
length. 

[0014] the straight line in which said 2nd conductive member has the die length of lambda (4+n [ l/]/2) 
preferably in one side or the both sides of said connection terminal of the 2nd conductive member — it 
has the conductor, n is an integer and n may have an integral value which is different on both sides of a 
connection terminal. 
[0015] 

[Example] With reference to an accompanying drawing, some examples of this invention are explained 
below. 

[0016] Each of these examples offers the antenna suitable for using it with cellular radiotelephony, and 
this antenna is equipped with the 1st and 2nd conductive members 1 1 and 12 supported on the 
transparent glass sheet 13 for being attached in a car body 14. Even if this antenna is flat, it is printed on 
a glass sheet or is formed by other approaches so that conductive members 1 1 and 12 may be effectively 
located in the flat surface of the sheet which may be curving. A conductive member may be stuck on the 
inside of the glass of a laminating aperture, or, in the more usual case, may a laminating or really be 
formed in the external surface of the glass of a sheet. Moreover, the conductive member may be covered 
with transparence or an electric insulation sheet like opaque plastic film. Or by other approaches of a 
conductive member, an accessible part may be covered, and non-conductive material may be printed or 
applied. 

[0017] In each example, the 1st conductive member 1 1 has the end lap sections 15 and 16 which turn 
mutually and incline inside so that the top-most vertices 17 suitable for the direction of the edge 18 of a 
sheet 13 may be formed. The 1st connection terminal 19 is formed in the location near the edge 18 of a 
sheet 13 at the 1st conductive member. It insulates from the 1st conductive member 1 1 electrically, and 
the 2nd conductive member 12 has the connection terminal 20. The 2nd conductive member 12 is 
positioned between the 1st conductive member 11 and the edge 18 of the glass sheet 13. 
[0018] The 1st conductive member 1 1 is V character-like, and the end lap sections 15 and 16 are 
constituted from an example shown in drawin g 1 by two inclination arms of V characters. This 
conductor is formed from the wire with which each has width of face of 2mm typically, or a conductive 
truck (track). The die length of two arms is 1/4 of the wavelength of the electric wave used for cellular 
equipment respectively. The V character section has the central symmetry axis between two arms 15 and 
16, and when it is in a car body (inch situ) on that spot, this symmetry axis is perpendicular to the edge 
18 of a sheet 13, and perpendicular. The include angle between two arms 15 and 16 is less than 140 
degrees preferably, and is for 40 degrees and 1 10 degrees more preferably. 90 degrees brings about an 
effective example especially. With the configuration shown in drawing 1 , the 2nd conductive member 
12 has the straight-line truck of the electrical conducting material which has the width of face between 
5mm and 20mm. The 2nd conductive member 12 approaches the edge 18 of a glass sheet, and is printed 
on this and parallel on glass. This truck may be hidden behind the fade-in band on glass (fade-in band). 
During use, the truck 12 has extended horizontally and is positioned by the symmetry to the top-most 
vertices 17 of a conductor V typeface. Thus, in the truck 12, although the connection terminal 20 is 
formed in the center, therefore this conductor 20 is close to the connection terminal 19 of a conductor V 
typeface, it insulates from this terminal 19 electrically. The truck 12 has extended equally on both sides 
of the connection terminal 20, and the wire extension of each **** of a truck 12 is lambda (4+n [ l/]/2) 
(lambda is the wavelength of a use electric wave among this formula, and n is an integer). In this 
example, although the truck has extended in the symmetry V typeface at the either side of the top-most 
vertices of a conductor, a truck 12 may be arranged so that it may extend unequally on one side or both 
sides, if the extension of each ** satisfies the requirements which are lambda (4+n [ l/]/2). The include 
angle between each of arms 15 and 16 and the level truck 12 can be adjusted so that a specific 
application may be suited, it is usually larger than 20 degrees, and is for 35 degrees and 70 degrees 
preferably. 60 degrees is an especially good example. Increase of this include angle obtains the largest 
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bandwidth with the impedance which carries out a gradual increase. The include angle chosen in the 
specific location of the arbitration of a car is an include angle which obtains the best bandwidth to a 50- 
ohm coaxial cable typically. In the example [****] shown in drawing 1 , die length may be 100mm or 
especially the truck 12 may be 300mm so that equipment may be useful in eel horn (cell phone) 
frequency of 900MHz. a truck 12 functions from the edge 18 of a glass sheet as the electric transmission 
line between the contiguity metal car bodies of a short distance partition **** cage, and an itself and a 
car. The appendix group of a coaxial cable is connected to the connection terminal 20 during use, and 
the extension of a coaxial cable is connected to the connection terminal 19. Thus, the electric 
transmission line constituted by the truck 12 functions as an open circuit in the heel, and constitutes a 
short circuit effective between the contiguity car bodies 14 which adjoined the truck 12 and the 
connection terminal 20 by that cause. This connects the appendix group of a coaxial cable to a car body 
14, and has the same effectiveness as this constitutes a ground part. 

[0019] The coaxial cable used for the example of drawing 1 is a 50-ohm cable, and this example brings 
about improvement in adjustment with the impedance of an antenna, and the impedance of a coaxial 
cable covering wide band width of face from usual. The engine performance of this wide band width of 
face that was obtained according to the example of drawing 1 and that improved is the favor of the 
effective short circuit prepared between the connection terminal 20 and the car body 14, and does not 
receive effect in a path arrangement and positioning of a cable comparatively. 

[0020] Of course, the dimension described above with the wavelength of a use electric wave related to 
the rate of the electric wave in the surrounding medium of an antenna part, and, in the 900MHz 
communication link, it turned out that the die length of the wave of 1/4 which used the copper adhesive 
tape with which it was printed on the windshield is about 45-55mm so that it might understand. 
[0021] By dividing the core wire and the braid of a cable close to a connection place, you may prepare 
on glass so that a coaxial cable may be connected to the connection terminals 19 and 20 or connector 
equipment may be combined with terminals 19 and 20 as an example of modification. This connector 
may fix on glass by adhesion and electrical connection with terminals 19 and 20, and a coaxial cable 
may be formed of soldering or spring energization connection. 

[0022] Other configurations of the 1st and 2nd conductive members which constitute the antenna by this 
invention are shown in drawing 4 thru/or drawing 1 1 . Each of these examples has the 1st conductive 
member 1 1 which has the above-mentioned inclination end lap section, and the 2nd conductive member 
12 positioned by the list between this 1st conductive member and car body. The same reference figure 
was used for the part corresponding to the thing of drawin g 1 . 

[0023] In drawing 4 , drawin g 5 , drawing 6 , drawin g 7 , drawing 9 , and drawing 10 , V typeface 
conductive member has the attached perpendicular or level arm so that it may understand. In the case of 
drawing 8 , the inclination end lap section of a conductor is constituted by the segment of a circular 
conductive member. In the case of drawing 1 1 , a truck 12 is an extension truck parallel to the edge 18 
of an aperture, but the rising wood of a truck inclines so that it may ****** to the method of outside, as 
a truck separates from the central connection terminal 20. In the case of drawing 12 , the 2nd conductive 
member 12 has parts for the short level interstitial segment 25 and the exterior 26 and 27 which inclined 
in the upper part. 

[0024] In the case of drawing 13 , the 2nd conductive member is the gestalt of the 2ndv typeface 
member 28. This 2ndv typeface member is positioned between the 1st conductive member and a edge 
18, after that symmetry axis has been adjusted by the symmetry axis and vertical of the 1st conductive 
member 11. Although two top-most vertices face each other and it is arranged, it insulates electrically 
mutually and each top-most vertices have each connection terminal 19 and 20. This example has 
extended further to the glass window 13 inside from the example which has the straight-line truck 12. 
[0025] Probably, it turns out that the end lap section of the aperture of a car is approached and the 
above-mentioned example can be arranged so that a small protrusion may be merely carried out into the 
field usually secured, in order to see. 

[0026] This invention is not limited to the detail of the above-mentioned example. 

[0027] In the above-mentioned example, the connection terminal 19 is formed in the 1st conductive 
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member in the location nearest to the edge 18 of a sheet 13 so that the 1st conductive member may 
extend in the direction which separates from a edge 18 and it may separate from a terminal 19, so that it 
may understand. 

[0028] The reflection coefficient of two antennas of the mold shown in drawing 1 in a different location 
in the aperture of a car is shown in drawing 2 and drawing 3 . As for each **** and a reflection 
coefficient, it turns out that the range with a frequency is shown, a reflection coefficient decreases 
covering wide band width of face like 850MHz - 980MHz relevant to the cellular radio equipment used 
for a car telephone, and improvement in adjustment with an interconnection cable is shown. 
[0029] An antenna can be formed in the aperture of arbitration like the windshield aperture of a car, a 
back light (backlite), a side light (sidelite), a quarter light (quartorlite), a chic soot light (sixthlite), or a 
roof light (rooflite). As an example of modification, an antenna is applicable to reception of radio signals 
other than a mobile phone like a TV signal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing one design of the antenna on the car windshield which makes one 
suitable example of this invention. 

[Drawing 2] It is drawing showing the impedance matching result when connecting to a coaxial cable 
the antenna of the mold shown in drawing 1 in the location where cars differ. 

[Drawin g 3 ] It is drawing showing the impedance matching result when connecting to a coaxial cable 
the antenna of the mold shown in drawing 1 in the location where cars differ. 
[Drawing 4] It is drawing showing the example from which the antenna by this invention differs. 
[Drawing 5] It is drawing showing the example from which the antenna by this invention differs. 
[Drawin g 6] It is drawing showing the example from which the antenna by this invention differs. 
[Drawing 7] It is drawing showing the example from which the antenna by this invention differs. 
[Drawin g 8] It is drawing showing the example from which the antenna by this invention differs. 
[Drawin g 9] It is drawing showing the example from which the antenna by this invention differs. 
[Drawing 10] It is drawing showing the example from which the antenna by this invention differs. 
[Drawin g 11 ] It is drawing showing the example from which the antenna by this invention differs. 
[Drawing 12] It is drawing showing the example from which the antenna by this invention differs. 
[Drawing 13] It is drawing showing the example from which the antenna by this invention differs. 
[Description of Notations] 

11 — The 1st conductive member 

12 — The 2nd conductive member 

13 — Glass sheet 

14 - Car body 

15 16 - End lap section 
17 — Top-most vertices 
18 -Edge 

19 20 — Connection terminal 



[Translation done.] 
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DRAWINGS 



[Drawin g 1] 



Fig.1. 




[Drawing 2] 



Fig.2. 



0.9 



0.8 




800 



850 



900 



950 



1000 



FREQUENCY (MHz) 



[Drawin g^] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/17/2005 



JP,05-063425,A [DRAWINGS] 

Fig.3. 



Page 2 of 3 



0.9 
0.8 
§ 0.7 
§ 0.6 



§ 0-5 



_ o.<. 

u_ 

UJ 

a 0.3 
0.2 

0.1 
0 



NORMALISED TO 50A 



800 850 900 950 

FREQUENCY (MHz) 



1000 



[Drawin g 4 




w 20 Lutp 12 Fig. 4. 

^<4 



[Drawing 5^ 



is 20^-19^ 2 Fig. 5. 



[Drawing 6] 
✓ 

» x^ 1 ?/ Fig. 6. 



[Drawin g 7] 
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[Drawing 10] 
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[Drawing 11] 
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io M^«c*jb»r. r>^^-s?g©^n-eh©«i^gT«: 

«. 5 0*-A©l3tt*-:/Jl'**18&3lrCb>ac4£ 

it®4-rsw«s. 

imm 1 4 ] mss i nm i 3©b>rn*Kia«o» 
rawftf-h±«:ji5issnrb>sc4«r»«4r** 

MS. 

[000 1] 

»©»WS«:89:w6ti/cr>f'tccwr5. 

[0002] 

[S£*ttJB*J«tD f *ifi*s)»Si(x<fc54-r5il!S] ft*© 
^©T>f-^4. 

©4 or. mm&ic7')>i-ti>ctfttaz>tixi.>z. 

[ 0 0 0 3 ] 3B4. ■b^5-*«fflfllB. *Mrt©^Kl 

8««isi*«:«Lwrs©«:ai/'rb>*»iiiau:«Daja 

3hfcT>^*ffie|-r5C4fc*S. 
30 [0004] «ffi©2i«*8WcRtf e>ftfcft*©n 7 K 

r*j«3. c^6©«^©^%©H(!iJ^(*ttr>f-^^i9: 

[0005] *«W©&*J-»S©SWBI5If4*--^b{c 

«r b/c»ps±©r > f t zmmt 

[0006] 

[i$s*fi?9i-rs#s] mmmmts&v/ 

40 -cx^u. s»±tcm | 5W-ff>ni.fci*©f-h?r{i^ 
tcmmmictt^'c. mer^f-tumM. (a) ^-h 
©iriBigs»©^«:iDH,>rb>sm*«:J&)sws/cS>K:i:b» 

©js< ©m i ««flMst±©ffiBK:ffiM«H ! - zmzm l 

^8^4. ( b ) SB 1 i*«Nfttt>6ttfllfttcf6tt3 n 

m x *j o . niriBSfr 2 mMst^n 1 wmspwi mim 
Si54©fffl«ctts^e«!>$nrte«3. mearaflMsi^mB!/ 
- b ©ipfflrttciig ur b>s c 4 *#8*4 -r s«MS* 

so «JW*. 



(3) 
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[ o o o 7 ] l < «. m&mzmmsimt, -e©J© 

tC&S (in situ ) it. «gffi<<*£&(c£j&ta*ff*liS 
U **i(cj:9 7>?-t§SEffl©7--;Ma£JBfiS-f*J: 

[ o o o 8 ] l < «. Miss i mm^mtv^om 
gxmimttm-rzmnm v ?»©sm*{t* r t, > 
*. 

[ooo9]w*l<«, frsem 2 awsttWtti'- h © 

10 

[ 0 0 1 0 ] $?* l < «. tjiem 1 mm$&mt->- h© 
tmsm tnmtcm&Km&t vx 

[001 1 ] »* K B» *©*§?«: (in situ ) . IB 

zmnmHm&mtcfcwcmtEbxis'v . stigmas 

[ 0 0 1 2 ] * 1/ < tt. fftie<S!4t£i»g|5W©fta« 1 
4 0' *8t, Sf*L/<«4 0* £ 1 1 0* iCRST* 

[001 3] irie8i^g|5©s^« (1/ 20 
4) a (;us&«Uc9gmu/c9?^*iii&©&fi-c 

[0 0 1 4] flri6lil2i£1§gM*tt. 1112$ 

^|g|5W©BiHeSM«^©M-WJ*fci3:pfll«:*JC^. (1 
/4+n/2) A<D&2iGtZ>fflHmftZffiX.'a,> 
n«g»r*0. ntt^ii^©P5(fljT-|lfc.SSi» 

[0 0 15] 

mzuTicmtz. 30 

[0016] C*a6©Hilfi?i|©S^«Hr^7-^mgS 

±£(c<gffl? s ©ccfi t & r > f- £tst*r * ©r * 

jMI&tf**!'- r 1 3±K3a#S*ifc» 1 *$J:t>'l&2 

ag^swn 1. 1 z^mfix^h. c<D7>?tu, m 
w-xfoixb. j^fl$nrt,»-c4>J:c>->- h©^ffirt(c 
mmmt 11.12 aijaswccftgr a j: 5 * 

WHttttt. SW3B©#9*©rtH«:tt64vc 
fc<fc<. J:0iim©Ji^K:i3:, fllli*fctt- 40 

tti'-r©^?*©^®^)^^ $/c. « 
WM*ttaw*fc»*aW«c:/9X* » ^;ua©J: 

[0017] &ximik:*sc>t». n i mvtm 1 1 

«, h 1 3©&8P1 8©^{C(fi)lJr(,^m#.l 7* 
Bf&tZ£'jt l CE.\,>< l cftVxmitc®®$tiX^Z®U 

spi 5. 1 6£=fii/ri,>.&. mimmmttcit, mn$ 

HNS? i 9/»s->-h i 3©tsan 8(cifi(,>{4g«:i9we> so 
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4 

*vct,>*. l32i»SS8M*l 2tt»l«mSPMl 1*»6S 
SilflKlg&iJft-Cfc'J. 8liSJg*2 0£Wl/-Ct,>*. SB 
2*ttfl!tt 1 2 «SB1 1 1 tiiv^iy- V 1 3 

©&8IS1 8 4©lfflK:filg»»$n-CI,^o 

[ o o i 8 ] a i «cJnr j?sswc«, m i mmm 1 1 

tt V 5&X*> 9. ttUffil 5. 1 6*SV?:©2-5©<S*4 

y-.Mcj:»)»«sti"a>a. c ©«<*«. a*>m* 

(track ) fr*>Btf!.2tl2>. 2-507-A©IJ«, £ 

S. V^SU«2o©7-A 15.1 6!&\K.tp2&tilffli 
«L"Cfc9. COttfflMtt. *©t§t? (in situ ) &{$ 

n i 3 ©leap l 8£giTc&9. 

tmXihZ. 2OC07-A15. 16H©ftK«SfSt 
<»140* *»C*9. «fcOW*t<«40' £1 1 

o* i©(ar*s. 9 o* *^{c3S»WJfeHifim4)fc 
sitc^-r^-ri*. mzmnmti 2«5mm 
<t 2 o m mtvfswmi^tzm'mttnomm v??* 
fcWb-cos. %2mn$iMi 2«^7x^-h©«gi5 
l 8«:jfi^ta.-5C*iiW«c^7X±«:7 , ';> rgft 

■Cl^„ C©h7 7i'«^v^±©7 ; c-K-(>^li 
(fade-in band) ©«&lC|g3ttT t> J;l». i^ffldp, h 
5 v * 1 2 1/ tte 0 . * V *«S»f*OUl 

*1 7tC*fl/T*tf*«:ttiB9l*3n-Ct>4. C©<fc5CC 
or. »i» l 2tc«. ^KJS^-2 o*i(t>*(c»W6 
n. SfoT. C©$#2 0t*V*^tt:©8«&iS*l 9 

aurfeo. i-?^ i 2©&¥a$©3?ajg<*tt (i/ 

4 + n/2) Af*S (C©5£*. A «<s6ffi®S?©iSS 

«v?»»(*©m*©c>-rn*>©fflijcc*rti!{cssort> 

h 7 ? J> 1 2 ». SflW©®gaiJ*s ( 1 /4 + n/ 
2) Ar*ss#£»rc-f&e>. M-ffli]©*tc, 
mmvzT^vzm&t^xk^ic^sbxh^K t-a 

15. 1 6©S<?i*¥h7 7i' 1 2 i©ra©ftg«1$ 
S£©ffl&(c£5<fc5CC3!SSLf#. ji^2 0* J:0*» 
<. *?*L/<«35* i70' i©WC*&. 60' » 

M©ffiS©^©(4S-CS«n/cftS«. RaW«C«5 
0 ^ - a © is] «! t - 7* cc >rt o x & b m >*ttMI 4 # 

v?l2\t. S?g*59 0 0MHz©H2;U*-> (cell p 
hone) «««MC«ffC*ffl-C*4J:9K. 0 0m 

mt*-3T43 0 0mmT4nT(><):l,>. 

Ktivzis- v<m®\*frh < m.^mwmxhtix%s 
o. •en@#i»M©p«^j3*»i©iffl©m»wiHSi 
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9 ccj&K stress. C©<fc5tC(/-C. Yv-j 

2 0 CCfltiglftiMg** 1 4 iCRBfcaftJS&v&iil&fctil 
fiWS. CtHmWr-7)MD9ymJBL*&#l 4tcjg«. 
I/. *ft(C<*9 7-X^£WrfS©±l3C$m#* 

[0 0 1 9] 01©HSSP"l«:^fflL/fclDW^-'? , MS5 
0^-A©^-^-C*0. C©JtSMItt. ii^cfcOlA 

7%© > f - y £©8£©ffl±4 fcfce-r. 

0 1 ©JtMffKcj.Qff6hfcC©ffl±3ft^»*WI 

<mmt, tmm-2 o 1 4t<Dm«.mfbtxtc 

[0 02 0] tofrSJ:^, &fflm&©$g(c<j:-,-c± 

CCteW4S«oaK«CMillyr*JO v 900MHz©I 
fiOJg^, 7a>h#5*±©7'j:/h3*.fcfHl»^ 
-7£Effll,/cl/4©«©g3tttfj4 5~5 5mm-C 20 

[0 02 1 ] ««ttilfK»«Ofc*-:/*©4>a*JJ:tf 

T19. 2 0{C«^Lrtit>ly. 
r. 3^*^SW19. 2 OfCjsS^StiSJ^K: 
#5 *±tcKWC <>*(,>. 4>Wa*» »«Hf 1 9. 
2 0 i©g#teJ:l>-mMSi^K: «* 0 #^;ucH;»3*vt 

[0 02 2] *^{C<fc5T>r^-?rtMfSmiteJ: 30 
CfW2**aM*©ffi<!)»«4H4 75MHl 1 tC^UT* 
So tftf>©0«©&*«. JbEttfHMMMr#r*ftl 
zSHSW* 1 1 . ^mcc©m 1 3>S8PW4»(*4©IHI«: 
<4gi&*3tifclg2i!J^BiSMl 2^WLTI,^„ 01© 
fc©tc*t)frf H-#«»^*ttfflbfc. 

[0 02 3] to*>SJ:5CC. 04. 05. 06. 07. 
09*J«fctf01 OfCto^T. v^^mttttsftssti 
ZcSiS*/c«7k I PT-A*WL/'Cl^. 08©fc§&. m 

3i-i-a>s. 01 i©*§£, Y 7 ? t> l 2 ti&©*|gp l 40 

8iWft«fth5» *-C*S*i. l«?»i»©_hiMW* 

h7»;i- w&ommm* 2 o ^Bins ccse xm 

cc®oaj-f J:5«:®l43ftTi>S. 012©H&. SfS2 
1 2tt«t»*JM>*W»»2 5 i. ±#(C<8$4 
3ttfcttBI5#2 6. 2 7i*W0rt>6. 
[0 02 4] 01 3©J©£, ®2«m§m«^2v^ 
S|JW2 8©»!S-C*S. C©S2V^8PW«. *©*f 

fMM«sni i araam i i©*tw*.t«iHcK*s*ifctt 

fflWl* 1 ««§S«i*JSS|5 1 8 £©WJK:(aEi*«>3txrc> 
6. 2o©ja-£ttfa;GH>£oTB2E3ft-a>aai. 5l> 50 
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*i9. 2o?rWLri»s. c<D2mmmm\- 7 v * 
[0025] M.htc^m^m^tximm^iA,^ 

®fr%tUT S J: 5 tc*N©ft©ttitfllfciff8 L-r±fBH 
[002 6] *JMttJJBjmffl©fMtCR£3fttt 

[0027] fc*»£<t *>fc, ±§ens&wc*s(,>-c. &R 
1 9 «. mi mnmamm 1 8 frhmtizuimic 

[002 8] *W©&tcfeW-&»5c£tfcSK:**0 1 (c 
*irrS!©2 -3©r>f- * ©KW{fc&£02 fc «tCK03 (C 

StCMS-r 5 850MHz-98OMHz©J:^ ftJEl,* 

siawiK: t>tc -> ximm&wp bxmm'r-7)\<t<D 

[002 9]7>ftlJ$S©7P>W7Xl. 

h (backlite) . If-Y K?-f b (sidelite) . * 
* — (quartorlite ) , ^^^XX^^l- (si 
xthlite ) . &tc\t)l-y z> 4 Y (rooflite) ©«J:"5& 
ff£©SK»flEl,85. ^H0)£l/T. T>r-^«7-U 
tft*i© «fc 5 &»1It§fcW©*IilflfI^©£(iCCfiiffl L 

[0 1 ] *M©ftn«MmM*ttr*lf 7B> h ti 
7X±©r>rt©-gft^f 0-c*s„ 

[02 ] 0 1 (cursor ^f-^^wosttsflait? 

«r^f0-C*6. 

[03] 0HC^TS!©r>f'^«:»W©^SiiST 
Bn»*- rfhULfflSi btci. *© > f- y >^E^|g* 

[04] *»WKJ:*T>f^©»tt*S5lt«%SVrH 

[05] *»M«:j:*r>f-*-©JKe*j|*t««SWia 

[06] $^(cd:ST>7 u t©^S||«i0i|^^-r0 

[073 xmiKXZT^rtomttzmmmzTjk?® 
xbh. 

[08 3 *«WK«ka7>f^©»<c*jat«*svrH 
(09 3 *«WK«fc*r>f-^©jift*jttii«*wrH 

[010] $^fcj;5r >7^©g&SHi6fl£7n-r 
0-C*>*. 
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0-cas. 
0r*£. 

[013] **Wfc£57>?* ©Stt**IIW*ijV*- 
0r*£. 

1 1 i mmmt > 



1 3 "#7^- h 

14 •••*(* 

i5.i e-Mtm 

1 7 

1 8 -tKS 

19. 2 0 HUM? 
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» Fig 4. ta $w£i9j2 Fig. 5. 
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[138] [09) m\z] [013] 




